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Abstract—Environmental aspects in oyster mushroom culti-
vation are things that must be considered, namely for optimal
growth of oyster mushrooms and getting maximum yields. The
optimal temperature for fruiting bodies is in the temperature
range of 26 to 28°C and mycelium growth is at a temperature
of 28 to 30°C, while the humidity required is 80 to 90%.
Temperature and humidity are one of the main factors for the
growth of oyster mushrooms. The DHT22 sensor is used to
detect temperature and humidity. To make it easier to monitor
temperature and humidity in an oyster mushroom house remotely
and in real-time based on the internet of things, use ThingSpeak
on the website and ThingView on smartphones. Based on this
study for 14 days, environmental conditioning of mushroom
house by misting or spraying water carried out 3 to 4 times
a day proved to be less effective, because during the day the
temperature and humidity were still outside the range of values
required for optimal growth of oyster mushrooms. System test
monitoring shows the system is working well and the output data
results are displayed via the LCD, ThingSpeak on the website,
and ThingView on a smartphone android.

Index Terms—Oyster Mushroom, Internet Of Things, Temper-
ature, Humidity

I. INTRODUCTION

Indonesia is a country located in the tropics, so it has high
biodiversity. One of the biodiversity is mushrooms [1]. Pleuro-
tus sp or oyster mushroom is the most widely cultivated type
of mushroom. Oyster mushrooms have a shorter cultivation
period and lower financial costs for production [2]. The oyster
mushroom is a type of wood mushroom that has a higher
nutritional content than other types of wood mushrooms.
Oyster mushrooms contain protein, fat, phosphorus, iron,
thiamin, and riboflavin higher than other types of mushrooms.
Oyster mushrooms contain 18 kinds of amino acids needed
by the human body and do not contain cholesterol [3]. Oyster

mushroom growth is highly dependent on physical factors such
as temperature, humidity, light, pH of the growing media, and
air aeration. Oyster mushrooms can produce mycelium and
fruiting bodies optimally in a temperature range of 26°C –
30°C, with a humidity of 80 to 90% and a slightly acidic pH
of the growing media between 5 - 6. Aeration is important for
air exchange in the mushroom growing environment, namely
by maintaining a supply of oxygen (O2) and removing carbon
dioxide (CO2), the sunlight needed for fungal growth is very
little, which is a maximum of 300 lux [4]. Lighting with
different intensities also affects the growth of white oyster
mushroom mycelium. During the mycelium formation phase
that meets baglog, it does not need high light intensity or even
does not need light at all, while the white oyster mushroom
fruiting body formation phase requires a rather bright light
intensity [5]. Mushroom cultivation farmers usually mist or
spray-on oyster mushroom houses in the morning, afternoon,
and evening every day, or as much as 3 to 4 times a day [6].

Technological developments have penetrated various aspects
of life that support the technological needs of society itself.
Technology can develop widely because of the role of the
internet network [7]. Along with the times and technological
developments are increasingly rapid. People’s need for elec-
tronic devices is now increasing, so there are so many devices
with such innovative technology. These technologies can be
in the form of automated systems or smart systems that do
not require human supervision at all times, namely Android-
based technology, wireless sensor networks, and the internet
of things [8]. The Internet of Things is a concept that helps
humans carry out various daily activities in monitoring and
controlling sensors, LEDs, and electronic equipment remotely
[9]. IoT is a smart network that connects all things to the
internet to exchange information and communicate through978-1-6654-8622-4/22/$31.00 ©2022 IEEE
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information sensing devices according to agreed protocols
[10]. The use of IoT has also penetrated various fields,
such as engineering, administration, economics to agriculture,
and animal husbandry [11]. One of the platforms for IoT
is ThingSpeak, which is an open-source IoT platform for
retrieving and storing data via the internet or via a local
area network [12]. ThingSpeak receives data in real-time, data
processing, and also simple visualization for its users. The
important reason for choosing ThingSpeak is that it is open-
source so we are free or free to use it and it is the easiest to
use compared to platforms [13].

Previous research has been done discussing the method
of watering oyster mushrooms [14]. Several studies of tem-
perature and humidity have been based on IoT, but there is
no monitoring of light intensity, as well as temperature and
humidity sensors that still use the DHT11 sensor based on the
datasheet, are less accurate than the DHT22 sensor [15] [16].
Other research is in the form of monitoring and controlling
manually through the Ubidots application [17].

The purpose of this research is to produce a temperature and
humidity monitoring system based on the Internet of Things,
as well as to determine the misting or spraying system for the
appropriate temperature and humidity values to produce opti-
mal growth of oyster mushrooms. Based on previous studies,
it is necessary to have a monitoring temperature and humidity
in oyster mushroom house cultivation. The monitoring used is
based on the internet of things. By using the internet network
and can be accessed via smartphone android.

II. RESEARCH METHODS

A. A. Research Methods

Stages are shown in a flow chart that explains how the
research and testing process is carried out. The description
stages carried out in the study are described in Figure 1 below.

The explanation of the research flow chart in Figure 1 is as
follows:

1) Problem Identification, identifying problems that occur
in oyster mushroom house cultivation. From the existing
problems, a theme is found to overcome the problem and
then conduct research.

2) Literature study, researchers use references which can
be in the form of research journals and books related
to this research. In this case, it can be done by reading
and taking theory from reference books, the internet, and
other references related to the design of this tool.

3) Hardware and Software Design, the design is done with
the help of software by designing a block diagram
containing the components used

4) Hardware Assembling, hardware designing This is done
by combining each component to become a unified
system. The combination of these components starts
from the smallest semiconductor components to large
components such as modules and even microcontrollers.

5) Hardware and Software Testing, testing is carried out
per hardware and software section as well as testing the

Fig. 1. Research Flowchart.

entire system, in this case, to find out whether the tools
made are running as needed or not, and whether there
are errors or not. If the test is successful then perform
data collection and analysis.

6) Data analysis, discussion, and analysis are needed to
determine the research runs according to the design and
results that work well and follow the objectives.

7) Conclusion, the final stage is to conclude the results of
the research as a whole and write them down in a report.

B. Tool Design for Oyster Mushroom House

The design of the tool for this oyster mushroom house
was made with the software Sketchup. The design layout of
the overall display following is a tool design for the oyster
mushroom house which can be seen in Figure 2.

Fig. 2. Tool Designed For Oyster Mushroom House
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Figure 2. is a tool designed for an oyster mushroom house.
Oyster mushroom house measuring 3 meters long, 1.5 meters
wide, and 3 meters high. There are 2 shelves with 4 levels each
made of bamboo to store oyster mushrooms for a capacity of
350-400 baglogs in the oyster mushroom house. There are
3 DHT22 sensors, 1 BH1750 sensor, and 10 sprayer nozzles
inside the mushroom house. The distance between the DHT22
sensors placed in the oyster mushroom house is 0.75 meters.

C. Circuit Tools

The design is carried out to determine the relationship
between the microcontroller and the input and output com-
ponents used. The overall toolkit of this study describes the
pin relationships used between each component and other
components.

Fig. 3. Whole Set of Tools

Figure 3 is the overall tool circuit of this study which
describes the pin relationships used between each component
and other components. The following is an explanation of each
component:

1) The DHT22 sensor is used for temperature and humidity
in oyster mushroom house, temperature sensing range:
-40° +80° Celsius (±0.5°C accuracy). The results
of this sensor reading will later become a reference
for determining the set point of the temperature and
humidity that is given according to the needs of the
oyster mushroom.

2) The NodeMCU ESP8266 microcontroller functions for
sensor data processing and actuator control. NodeMCU
also functions as a data sender that was previously
connected to the internet which allows NodeMCU to
transmit sensor reading data on ThingSpeak.

3) The relay is used as a switch to adjust the pump as an
actuator according to setpoint a predetermined

4) The 20x4 LCD is used to directly see the temperature
and humidity values that have been read by the sensor
and on the oyster mushroom house.

D. Software

Design Software includes designs that support this research,
namely ThingSpeak on the website and the ThingsView on

smartphones. ThingSpeak on the website can be accessed via
http://thingspeak.com. While ThingsView can be downloaded
via the Play Store on Android.

Fig. 4. The ThingSpeak

III. RESULT AND DISCUSSION

A. Result Of Tool Design

This study discusses the monitoring of temperature and
humidity based on the internet of things. System design
monitoring on the oyster mushroom house can be seen in
Figure 5.

Fig. 5. (a) Component Box and Pump, (b) Sensor and Sprayer Nozzle

Figure 5. (a) is a display of the box, pump, sensor, and
nozzle sprayer. system tool monitoring consists of a box
containing a series of components and a pump that is placed
outside the oyster mushroom house. Sensors and sprayer
nozzles are placed inside the oyster mushroom house. In the
box, the 20×4 I2C LCD module is placed in the middle
position by protruding out with the aim that the results of
monitoring the oyster mushroom house can be seen by the
user. module buzzer is above the box assuming the user can
hear the alarm sound loudly. The pump functions to regulate

Authorized licensed use limited to: Universitas Indonesia. Downloaded on January 19,2023 at 07:35:30 UTC from IEEE Xplore.  Restrictions apply. 



temperature and humidity. NodeMCU ESP8266, TCA9548A,
and relay are in the box to be safe and avoid the unexpected.
Figure 5. (b) is the placement of the sensor and sprayer nozzle
on the oyster mushroom house. 3 DHT22 sensors, 1 BH1750
sensor, and 10 sprayer nozzles are inside the oyster mushroom
house and are placed at predetermined points.

B. ThingSpeak Test

In this study, namely ThingSpeak on the website and the
ThingView application on smartphones. This test was con-
ducted to determine the suitability of the data generated on
ThingSpeak and ThingView. ThingSpeak test results can be
seen in Figure 6. Figure 6 is a display of the results of the

Fig. 6. ThingSpeak Test

ThingSpeak test on the website. It can be concluded that the
ThingSpeak test on the website went well. ThingSpeak can
display graph results in real-time and the same results at one
time from DHT22 sensor data. In addition, the data stored in
the ThingSpeak database can be downloaded from the Export
Recent Data or Export/Import from the ThingSpeak menu on
the website.

C. ThingView Test

Figure 7 is a display of the results of testing the ThingView
application on an android smartphone. Figure 7 is a display
of the results of the ThingView test on android. It can be
concluded that the testing of the ThingView application on
the smartphone went well. For the ThingView application on
smartphones, you can download it on the Play Store for free,
then enter the API Key to access it. ThingView can display
graph results in real-time and the same results at one time
from the obtained DHT22 sensor data.

1) Testing Without Baglog On Oyster Mushroom House:
Tests on the oyster mushroom house without baglog were
carried out for 2 days, consisting of testing without treatment
or without misting and testing with treatment or no misting
which was carried out 3 to 4 times a day. This test was
conducted to determine the differences and the effect of using
the tool on various conditions in an oyster mushroom house.

Fig. 7. ThingView Test

Figure 8. is the result of observations made on the oyster

Fig. 8. Testing Without Baglog (Without Treatment)

mushroom house without treatment or without misting. The
weather conditions on the first day were cloudy in the morning,
light rain in the morning before noon, and sunny in the
afternoon until the evening. Based on observations on the
graph, the highest temperature is 31.7°C at 14.00, humidity is
70.7% at 16.00. The average temperature value for 24 hours
is 28.9°C, while the average humidity for 24 hours is 79.8%.
Figure 9. is the result of observations made on the oyster

Fig. 9. Testing Without Baglog (With Treatment)

mushroom house by treatment or by misting. The weather
conditions on the second day were sunny from morning to
evening. Based on observations on the graph, the highest
temperature is 31.7°C at 12.00, humidity is 69
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Based on observations made for 2 days there are differences.
For the first day, the average temperature value for 24 hours
is 28.9°C, and the average humidity for 24 hours is 79.8

D. E. Testing With Oyster Mushroom Baglog

Performance testing of the tool in this study was conducted
to determine the effect of using the tool on various conditions
in an oyster mushroom house. In this study, 200 samples
of oyster mushroom baglog were used. Observations were
made for 14 days to determine the effect of various weather
conditions and the method of watering or misting on the
temperature and humidity values in the oyster mushroom
house. The method used is misting 3 to 4 times a day on
the oyster mushroom house.

Based on the results of observations made on the oyster
mushroom house on the first day, the weather conditions
on the first day were rainy in the morning, cloudy in the
morning before noon, rainy in the afternoon, rainy in the
afternoon before late afternoon, cloudy in the afternoon and
sunny at night. Based on observations on the graph, the highest
temperature is 28.43°C at 12.00, humidity is 82.03% at 12.00.
Based on the database on ThingSpeak, the lowest temperature
value is 24.6°C detected from sensor 1 DHT22 at 05.00, the
highest temperature value is 28.5°C detected from sensor 2
and sensor 3 DHT22 at 12.00. The humidity is 79% detected
from sensor 1 DHT22 at 12.00, the humidity is 92.3% detected
from sensor 3 DHT22 at 08.00.

On the second day, the weather conditions on the second
day were sunny in the morning, rainy in the morning before
noon, cloudy in the afternoon, cloudy in the afternoon before
late afternoon, sunny in the afternoon, and sunny at night.
Based on observations on the graph, the highest temperature is
29.6°C at 14.00, humidity is 77.4% at 14.00 and 15.00. Based
on the database on ThingSpeak, the lowest temperature value
is 24.6°C detected from sensor 1 DHT22 at 06.00, the highest
temperature value is 31°C detected from sensor 1 DHT22 at
14.00. The humidity is 72% detected from sensor 1 DHT22
at 14.00, the humidity is 91% detected from sensor 1 DHT22
at 22.00.

On the third day, the weather conditions on the third day
were rainy in the morning, cloudy in the morning before
noon, sunny in the afternoon, sunny in the afternoon before
evening, sunny in the afternoon, and sunny at night. Based on
observations on the graph, the highest temperature is 29.8°C at
15.00, humidity is 75.2% at 15.00. Based on the database on
ThingSpeak, the lowest temperature value is 25.7°C detected
from sensor 3 DHT22 at 05.00, the highest temperature value
is 29.9°C detected from sensor 1 DHT22 at 11.00. A humidity
is 71.2% detected from sensor 3 DHT22 at 15.00, the humidity
is 90.3% detected from sensor 1 DHT22 at 06.00.

On the fourth day, the weather conditions on the fourth day
are sunny in the morning until late in the afternoon, cloudy
in the afternoon, and sunny at night. Based on observations
on the graph, the highest temperature is 29.9°C at 13.00,
14.00, 15.00, and 16.00, humidity is 73.4% at 13.00. Based
on the database on ThingSpeak, the lowest temperature value

is 25.8°C detected from sensor 3 DHT22 at 06.00, the highest
temperature value is 30.1°C detected from sensor 2 DHT22 at
13.00. A humidity is 68.5% detected from sensor 3 DHT22 at
13.00, the humidity is 89% detected from sensor 1 DHT22 at
23.00.

On the fifth day, the weather conditions on the fifth-day
were rainy in the morning, cloudy in the morning before
noon, and sunny in the afternoon until the evening. Based on
observations on the graph, the highest temperature is 29.3°C
at 15.00 and 16.00, humidity is 74.1% at 15.00. Based on
the database on ThingSpeak, the lowest temperature value is
26.4°C detected from sensor 3 DHT22 at 03.00, the highest
temperature value is 29.4°C detected from sensor 1 DHT22 at
15.00. A humidity is 69.8% detected from sensor 3 DHT22 at
16.00, the humidity is 91.3% detected from sensor 1 DHT22
at 08.00.

On the sixth day, the weather conditions on the sixth day are
rainy in the morning, cloudy in the morning before noon, and
sunny in the afternoon until the evening. Based on observations
on the graph, the highest temperature is 29.6°C at 15.00 and
16.00, humidity is 74.1% at 15.00. Based on the database on
ThingSpeak, the lowest temperature value is 26.2°C detected
from sensor 3 DHT22 at 08.00, the highest temperature value
is 29.9°C detected from sensor 1 DHT22 at 16.00. A humidity
is 69.8% detected from sensor 3 DHT22 at 16.00, the humidity
is 92.1% detected from sensor 1 DHT22 at 08.00.

On the seventh day, the weather conditions on the seventh
day are sunny in the morning until the evening. Based on
observations on the graph, the highest temperature is 30.9°C
at 16.00, humidity is 62.5% at 16.00. Based on the database on
ThingSpeak, the lowest temperature value is 25.9°C detected
from sensor 3 DHT22 at 06.00, the highest temperature value
is 31.1°C detected from sensor 1 DHT22 at 16.00. Humidity
is 60% detected from sensor 3 DHT22 at 16.00, the humidity
is 90.7% detected from sensor 1 DHT22 at 05.00.

On the eighth day, the weather conditions on the eighth day
are cloudy in the morning, and sunny in the morning before
noon until the evening. Based on observations on the graph,
the highest temperature is 29.5°C at 12.00, humidity is 74.9%
at 09.00. Based on the database on ThingSpeak, the lowest
temperature value is 26°C detected from sensor 3 DHT22 at
05.00, the highest temperature value is 30°C detected from
sensor 2 DHT22 at 13.00. The humidity is 72% detected from
sensor 3 DHT22 at 09.00, the humidity is 88.3% detected from
sensor 1 DHT22 at 22.00.

On the ninth day, the weather conditions on the ninth day
are sunny in the morning until late in the afternoon, cloudy
in the afternoon until late in the afternoon, and sunny in the
afternoon until late at night. Based on observations on the
graph, the highest temperature is 29°C at 12.00, humidity
is 70.1% at 15.00. Based on the database on ThingSpeak,
the lowest temperature value is 25.2°C detected from sensor
3 DHT22 at 06.00, the highest temperature value is 29.2°C
detected from sensor 1 DHT22 at 12.00. A humidity is 66.4%
detected from sensor 3 DHT22 at 15.00, the humidity is 88.7%
detected from sensor 1 DHT22 at 22.00.
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On the tenth day, the weather conditions on the tenth
day are sunny in the morning until the evening. Based on
graphic observations, the highest temperature is 30.6°C at
12.00, humidity is 75.3% at 12.00. Based on the database on
ThingSpeak, the lowest temperature value is 25°C detected
from sensor 3 DHT22 at 06.00, the highest temperature value
is 30.8°C detected from sensor 1 DHT22 at 12.00. The
humidity is 72.8% which is detected from sensor 2 DHT22
at 12.00, the humidity is 90.1% which is detected from sensor
3 DHT22 at 00.00.

On the eleventh day, the weather conditions on the eleventh
day were cloudy in the morning, and sunny in the morning
before noon until the evening. Based on observations on
the graph, the highest temperature is 30.7°C at 12.00 and
14.00, humidity is 71.8% at 12.00. Based on the database on
ThingSpeak, the lowest temperature value is 25.4°C detected
from sensor 3 DHT22 at 06.00, the highest temperature value
is 30.9°C detected from sensor 3 DHT22 at 14.00. A humidity
is 68.2% detected from sensor 3 DHT22 at 14.00, the humidity
is 89.7% detected from sensor 1 DHT22 at 07.00.

On the twelfth day, the weather conditions on the twelfth
day are sunny from morning to night. Based on observations
on the graph, the highest temperature is 30.5°C at 11.00,
humidity is 73.5% at 11.00. Based on the database on ThingS-
peak, the lowest temperature value is 26.2°C detected from
sensor 3 DHT22 at 05.00, the highest temperature value is
28.43°C detected from sensor 1 DHT22 at 13.00. A humidity
is 80.1% detected from sensor 2 DHT22 at 16.00, the humidity
is 87.4% detected from sensor 3 DHT22 at 04.00.

On the thirteenth day, the weather conditions on the thir-
teenth day were cloudy in the morning, and sunny in the early
afternoon until late at night. Based on observations on the
graph, the highest temperature is 30.5°C at 13.00, humidity
is 70.6% at 16.00. Based on the database on ThingSpeak,
the lowest temperature value is 25.7°C detected from sensor
3 DHT22 at 06.00, the highest temperature value is 30.9°C
detected from sensor 1 DHT22 at 14.00. A humidity is 69.3%
detected from sensor 3 DHT22 at 16.00, the humidity is 90.8%
detected from sensor 1 DHT22 at 06.00.

On the fourteenth day, the weather conditions on the
fourteenth day are sunny in the morning until the evening.
Based on observations on the graph, the highest temperature
is 30.6°C at 15.00, humidity is 70.2% at 15.00. Based on
the database on ThingSpeak, the lowest temperature value is
25.8°C detected from sensor 3 DHT22 at 06.00, the highest
temperature value is 31.9°C detected from sensor 2 DHT22 at
11.00. A humidity is 65.6% detected from sensor 3 DHT22 at
15.00, the humidity is 90.6% detected from sensor 1 DHT22
at 23.00.

Based on the results of observations on the oyster mushroom
house for 14 days, in rainy weather conditions almost all day
as on the first day, the temperature and humidity are in the
range needed to grow oyster mushrooms. However, in sunny
conditions throughout the day, the temperature and humidity
are outside the range required to grow oyster mushrooms even
though they are misted or sprayed 3-to 4 times. At night

starting at 19.00 until the morning at 08.00 the temperature
and humidity are in the range required for growing oyster
mushrooms, namely 26°C-30°C for temperature and 80%-90%
for humidity. However, the humidity is the most difficult to
control compared to the temperature value when misting or
spraying 3-4 times in sunny weather conditions during the day.
This can lead to less than optimal growth of oyster mushrooms.
Based on observations for 14 days, the highest temperature
detected in the oyster mushroom house was 31.9°C, while the
lowest temperature detected in the oyster mushroom house was
24.6°C. humidity lowest humidity detected was 92.3%.

CONCLUSION

In this research monitoring temperature and humidity is
based on the internet of things. Based on the results of the
research conducted, the following conclusions can be drawn:

1) The based Internet of Things- in this study can run
well to monitor temperature and humidity in the oyster
mushroom house.

2) The IoT platform used, namely ThingSpeak on the
website and the ThingView application on smartphones
can run well by displaying temperature and humidity
data in real-time.

3) Based on observations for 14 days, the highest tempera-
ture detected in the oyster mushroom house was 31.9°C
and the lowest humidity detected was 60%.

4) Functionally the detection system from the sensor on the
oyster mushroom house can work well.
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